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be seen that he had obtained some definite results in this field at an early period, he was unable to decide upon any further publication. The real pioneers in the Non-Euclidean geometry were Lobachevski and the two Bolyais. Reports of the investigations of Lobachevski first appeared in the Courier of Kasan, 1829-1830, then in the transactions of the University of Kasan, 1835-1839, and finally as Geametrische Untersuchungen iiber die Theorie der Parallellinien^ 1840, in Berlin. By Wolfgang Bolyai was published (1832-1833*) a two-volume work, Tentamen Juventutem stu-diosam in elementa Matheseos purae, etc. Both works were for the mathematical world a long time as good as non-existent till first Riemann, and then (in 1866) R. Baltzer in his Elemente, referred to Bolyai. Almost at the same time there followed a sudden mighty advance toward the exploration of this "new world" by Riemann, Helmholtz, and Beltrami. It was recognized that of the twelve Euclidean axioms f nine are of essentially arithmetic character and therefore hold for every kind of geometry; also to every geometry is applicable the tenth axiom upon the equality of all right angles. The twelfth axiom (two straight lines, or more generally two geodetic lines, include no space) does not hold for geometry on the sphere. The eleventh axiom (two straight lines, geodetic
* Schmidt, "Aus dem Leben zweier ungarischen Mathematiker," Gntnert Arch., Bd. 48.
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